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presence of carnosol in SC and NSC cultures and highly reduced in both
cell cultures in presence of rosemary extract.Carnosol was able to reduce
IL-6 production by both SC and NSC osteoblasts at all doses tested while
rosemary extract was eﬃcient only on osteoblasts from the NSC area. Both
compounds were also able to signiﬁcantly decrease PGE2 production by
osteoblasts from both subchondral areas.
In the coculture experiments, carnosol pre-incubated in NSC and SC os-
teoblasts signiﬁcantly increased AGG and signiﬁcantly decreased MMP-3
and OPN gene expression by chondrocytes. Rosemary extract only signif-
icantly decreased MMP-3 expression by chondrocytes in presence of SC
osteoblasts.
Conclusions: In our experimental conditions, we showed that carnosol,
through anti-inﬂammatory mechanisms, was able to reduce cartilage
matrix breakdown and enhance its formation, more consistently than
rosemary extract, at physiological concentrations.
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MESENCHYMAL STEM CELLS IN OA PATIENTS: DOWNREGULATION OF
WNT SIGNALING PATHWAY AND MIR335
B. Fernandez-Gutierrez1 , E. Villafuertes1, J. Hoyas1, M. Gonzalez2,
P. Tornero-Esteban1
1Hosp. Clinico San Carlos, Madrid, Spain; 2CNIC, Madrid, Spain
Purpose: Osteoarthritis (OA) is a disease characterized by progressive
degeneration of articular cartilage and bone. Homeostasis of the articular
tissues depends largely on the ability of self-renewal and differentiation
of mesenchymal stem cells (MSCs) into different cell types of mesodermal
lineage. This process is mediated by activation and suppression of differ-
ent genes controlling post-transcriptional regulation of gene expression.
miRNAs (short 20-24 nt non-coding RNAs) are key molecules affecting
both the stability and translation of mRNAs. The expression of miR335
in control Bone Marrow-MSCs (BM-MSCs) has been previously connected
with the canonical Wnt signaling pathway. According to these evidences,
our purpose is to study, in BM-MSCs from OA patients, the canonical Wnt
pathway and the expression of miR335.
Methods: Eight OA patients and eight controls were included. BM-MSCs
from OA patients were obtained at the time of total joint replacement
surgery of hip OA. BM-MSCs from controls were obtained at the time
of surgery of subcapital hip fracture without OA signs and without
osteoporosis.
Cells were isolated and expanded until the third passage. RNAs were ex-
tracted to perform comparative gene expression proﬁling using the Agilent
4×44 whole-genome expression array and the Agilent Human microRNA.
After data ﬁltering, background correction and, normalization, differentially
expressed genes at p<0.05 level of signiﬁcance showing more than, or less
than, two-fold differences, were eligible. To determine miRNA expressions,
RNA samples from ﬁve patients and ﬁve controls were hibridized and
analyzed using the Microarray v2.0 (G4470B, Agilent). MEST gene, that con-
trols miR335 expression, was analyzed in the Agilent 4×44 whole-genome
expression array and validated by quantitative PCR (qPCR).
Results: Wnt pathway was clearly defective in MSCs from OA origin. Major
differences showed a signiﬁcant downregulation of 11 genes related to the
Wnt pathway, these include CCND2, CSNK2A1, DVL1, DVL3, FZD3, LRP6,
NLK, PPP3CC, SENP2, SFRP2 and WNT4. In addition, in all samples miR335
expression levels were diminished around 50% in OA patients compared to
expression levels found in controls.
MEST gene was clearly downregulated in the Agilent 4×44 whole-genome
expression array and this result is concordant with MEST qPCR results.
Conclusions: Our results suggest that expression of miR335 in MSCs is
connected with Wnt signaling pathway also in OA patients. We hypothesize
that the diminished miR335 expression and Wnt signalling pathway in OA
could be a part of the altered function of BM-MSCs in OA patients.
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Purpose: Stem cell-based therapies aimed at introducing progenitor cells
into cartilage lesions hold great promise for the restoration of damaged
articular surfaces following joint injury or osteoarthritis. Key to the gen-
eration of a functional repair tissue is the controlled differentiation into
the desired phenotype. To this end microRNAs (miRNAs) may be important
molecules that regulate this process. By acting as transcriptional repressors,
their modulation during differentiation may enable commitment to a spe-
ciﬁc lineage by suppressing the expression of other lineage markers. In this
study we proﬁled Mesenchymal Stem Cells (MSCs) for miRNA expression
following induction into the chondrocyte (C), osteoblast (O) and smooth
muscle (SM) lineages.
Methods: Cell culture: Human bone marrow derived MSCs were obtained
from NIH or from the discarded hips of patients undergoing joint replace-
ment surgery. Differentiation: SM differentiation was induced by treating
monolayer cultures with 1 μM thromboxane-A2 [DP1] in the presence of
0.25% serum. C differentiation was induced by seeding MSCs in aggregate
cultures in the presence of 1% ITS, dexamethasone (10-7 M) and TGF-β1
(10 ng/ml). O differentiation was induced by treatment of monolayer
cultures with dexamethasone (10-7 M), ascorbate (37.5 μg/ml) and beta-
glycerolphosphate (10 mM) in the presence of 10% serum. miRNA proﬁling:
At various timepoints after induction, miRNA was extracted for analysis.
miRNA proﬁling was performed by microarray (Agilent) or qPCR based
assay (SA Biosciences). In all cases differentiation was conﬁrmed by qPCR
of lineage speciﬁc markers and histology.
Results: Among 376 miRNA probes, we noted differential regulation of
two miRNAs among O, SM and C lineages. Following SM and C dif-
ferentiation, miR-7 expression was down-regulated up to 6.9-fold and
3-fold respectively. Conversely, during O differentiation, its expression was
induced approximately 7-fold. Analysis of theoretical mRNA targets us-
ing TargetScan online software (www.targetscan.org) identiﬁed conserved
sites in several genes associated with chondrocyte and myoblast lineages.
Putative chondrogenic targets were found to include COL2A1, IGFR1, and
GDF5, while potential smooth muscle modulators included EGFR1, PIK3CD,
IRS1/IRS2, KLF4, CNN3 and IGF1R. Following a similar trend to miR-7,
miR-130b was down-regulated up to 3.2-fold and 3.1-fold in C and SM
differentiation respectively, while O differentiation induced its expression
2-fold. TargetScan analysis identiﬁed putative chondrogenic targets, TGF-
BRII, Sox5, BMP-2 and IGF1; Potential smooth muscle regulators included
ESR1, TGF-BRII, MBLN1, TGFBR1 and IGF2BP1. Together these observations
suggest that miR-7 and miR-130b act to negatively regulate myogenic and
chondrogenic cell fates via regulation of lineage speciﬁc genes.
Conclusion: Our ﬁndings suggest that miR-7 and miR-130b, via the target-
ing of lineage speciﬁc molecules, regulate cell fate in adult human MSCs
by inhibiting smooth muscle and chondrocyte differentiation, thereby
promoting ‘default’ differentiation into the osteoblast lineage.
[DP1]0.25% FBS 24 hours prior to addition of 1.0μM of the TxA2 chemical
analog U46619
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BOVINE PRIMARY CHONDROCYTES STIMULATE CARTILAGINOUSMATRIX
PRODUCTION BY HUMAN EMBRYONIC STEM CELLS
N. Ahmed1,2, D.W. Taylor1,2, G. Keller3, M.D. Grynpas1,2, R. Kandel1,2
1Mount Sinai Hosp., Toronto, ON, Canada; 2CIHR-BioEngineering of Skeletal
Tissues Team, Toronto, ON, Canada; 3McEwen Ctr. for Regenerative Med., Univ.
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Purpose: A requirement of in vitro tissue generation for cartilage repair is
suﬃcient number of cells which is diﬃcult to attain from sparsely cellular
cartilage tissue. Thus proper selection of cell source is an impending
problem for cartilage tissue engineering. Optional cell types are chondro-
cytes, marrow progenitor cells and embryonic stem cells. Use of human
embryonic stem cells (hES) for cartilage tissue engineering is still in its
infancy mainly because the existing techniques do not render functionally
stable cartilage tissue. To push hES cells towards a speciﬁc lineage cues
are required from growth factors, media and culture conditions. Previ-
ously we have shown that co-culture of dedifferentiated chondrocytes
with small numbers of primary chondrocytes induces redifferentiation
in passaged dedifferentiated cells. In this study we show for the ﬁrst
time a novel culture approach where hES cells when co-cultured with
bovine primary chondrocytes (bP0) exhibit the ability to deposit functional
three-dimensional cartilaginous matrix.
Methods: Cell preparation: Bovine articular cartilage (6-9 months old)
was harvested from metacarpo-phalangeal joints and chondrocytes were
isolated by sequential enzymatic digestion. GFP labeled-human embryonic
